PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER 



WORLD INTELLECTUAL PROP! 

International Bi 



(51) International Patent Classification 6 ; 
H04Q 9AM), H04L 27/06 



Al 




(11) In 

WO 9607289A1 
(43) International Publication Date: 7 March 1996 (07.03.96) 



(21) International Application Number: PCT/SE95/00970 

(22) International Filing Date: 29 August 1995 (29.08.95) 



(30) Priority Data: 
9402870-1 



29 August 1994 (29.08.94) 



SE 



(71) Applicant (for all designated States except US): SESYS AB 

[SE/SE]; Skiffcrvflgcn 10, S-224 78 Lund (SE). 

(72) Inventors; and 

(75) Inventors/AppUcants (for US only): BOHMER, Bemt 
[SE/SE]; BaJabacksvagen 1, S-240 36 Stehag (SE). 
MANSSON, Erik [SE/SEJ; Blaregnsvfigen 4, S-240 14 
Veberod (SE). SUNDIN, Tommy [SE/SEJ; Mjolvagen 77, 
S-161 71 Bromma (SE). 

(74) Agents: MODIN, Jan ct al.; Axel Earners Patentbyra AB, P.O. 
Box 10316, S-100 55 Stockholm (SE). 



(81) Designated States: AM, AT, AU. BB, BG. BR, BY. CA, CH, 
CN, CZ, DE, DK, EE, ES. FI, GB, GE, HU, IS. JP. KE, 
KG. KP. KR, KZ, LK, LR, LT. LU. LV, MD. MG, MK, 
MN, MW, MX, NO. NZ, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, TJ, TM, TT, UA, UG, US, UZ, VN, European patent 
(AT, BE, CH, DE, DK, ES. FR, GB, GR, IE. IT, LU, MC, 
NL, PT. SE), OAPI patent (BF, BJ, CF. CG, CI, CM, GA, 
GN, ML, MR, NE, SN, TO, TG), ARIPO patent (KE. MW, 
SD, SZ, UG). 



Published 

With international search report. 

In English translation (filed in Swedish). 
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(57) Abstract - - 

This invention relates to technique 
for remote control of the current supply 
to electric equipment. Particularly the 
invention is suited for electrical equip- 
ment connected to the part of the elec- 
trical power distribution network present 
in households, offices, and industries, 
wherein an operator, by means of manip- 
ulating a transmitter, which transmits a 
signal to a receiver situated at a distance, 
is able to control, by means of a regulator 
connected to the receiver, the current sup- 
ply to the electrical equipment A unique 
identity code is assigned before hand to 
each receiver, said identity code includ- 
ing a larger number of characters, and the 
receiver is equipped with means for se- 
cure reception of the signals transmitted 
from the transmitter containing such an 
identity code, so that the electrical equip- 
ment may be controlled without errors. 
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A METHOD, A SYSTEM AND DEVICES FOR 
REMOTE CONTROL OF ELECTRICAL EQUIPMENT 



TECHNICAL FIELD 

5 

This invention relates to technology for cordless remote 
control of the power supply to electrical equipment. Particu- 
larly, the invention is suited for electrical equipment connec- 
ted to the part of the electrical power distribution network 

0 present in households, offices, and industry, wherein an 

operator, through manipulating a transmitter which transmits a 
signal to receiver a distance away, by means of a regulator 
connected to the receiver, controls the power supply to the 
electrical equipment. Alternatively the manipulation of the 

5 transmitter may be carried out by some electrical device 
without the presence of an operator. 

PRIOR ART 



20 USA4 355 309 discloses a system for remote control of 

electrical equipment, including "a receiVer/switch unit provided 
in an electrical circuit connected to the electrical equipment, 
and at least one remote control unit for transmitting radio 
signals to be received by the receiver /switch unit, wherein 

25 each receiver/switch unit includes a receiver means with a 

separate antenna connected thereto for receiving radio signals 
transmitted from the remote control unit, an address setting 
means, and a switch means for switching said electrical circuit 
on or off. In the system disclosed therein the remote control 

3 0 unit can be activated to send the radio signals in the form of 
a digitally coded address which is checked in the 
receiver/switch unit with respect to correspondence with an 
address (identity code) set on the address setting means. When 
such a correspondence is at hand the switch means is controlled 

35 to switch the current in said electrical circuit on or off. 

Drawbacks in the system according to US A 4 355 309 is the risk 
of unintentional manipulating, for example when nearby 
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receiver /switch units are assigned the same address, and an 
unnecessarily complicated design. 

The above mentioned document is hereby incorporated by refe- 
5 rence. 



SUMMARY OF THE INVENTION 

An object of the invention is, in a method and a system 
10 according to the introductory portion of the independent 

claims, respectively, to overcome the above mentioned drawbacks 
of the prior art and to achieve a system that, in combination, 
eliminates risk for identity code collision, provides secure 
reception and detection of received signals, permits large 
15 variations in distance between the remote control unit and the 
receiving unit, as low sensitivity to signal obstacles between 
the remote control unit and the receiver unit and to a signal 
level transmitted from the remote control unit, and has an 
uncomplicated construction. 

20 

Another object of the invention is to attain secure reception 
and detection of information, which is transmitted from the 
remote control unit to the receiver/ regulator unit, when said 
information includes also an instruction in the signal block. 

25 This instruction may be selected from a group of a plurality of 
predetermined instructions, which specify different ways in the 
receiver/ regulator unit to regulate the current (the power) in 
the electrical circuit, in which the receiver /regulator unit is 
connected. Due to such an ability to send a plurality of 

30 different instructions the current in the electrical circuit 
may be regulated in more ways than only on and off switching. 
For example different dimmer functions may be attained. A 
selection of possible functions will be evident from the 
description below of a preferred embodiment of the invention. 

35 

Yet another object of the invention is to provide a method 
which detects signals with high security, in particular digital 
signals, that have preferably a large information content and 
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that have non-ideal characteristics due to for example distur- 
bances or distortion. 

These objects are attained according to the invention in such a 
5 method and such a system through the characteristics in the 
characterizing portion of the respective independent claims. 
The invention is particularly useful when the electromagnetic 
signals transmitted from the remote control unit contain at 
least one digital signal component, which includes said infor- 
10 mat ion. The signals may include steps as well as pulses, and 
may, for transmission between the remote control unit and the 
receiver /regulator unit, be mixed with signals with other 
characteristics, for example a radio frequency carrier wave. 

15 In order to eliminate the risk for collision or unintentional 
control of receiver/ regulator units through correspondence 
between their identity codes, the invention uses such a large 
number of different identity codes, thus consisting of so many 
characters, that collision is impossible or at least the risk 

20 therefore is statistically insignificant. 



In the past it has been difficult, particularly when the 
signalling has been based on repetitive transmissions, to 
handle such a large number of identity codes that is required 

25 in order to allow, also within a small area, a very large 
number of receiver /regulator units and/or several parallel 
systems functioning independently. There has been a great risk 
for the function to fail totally. In order to provide reliable 
control without disturbing re -transmissions , when using a large 

30 number of codes, for example the method according to claim 2 is 
provided, which increases the security in reception and detec- 
tion in the receiver/ regulator units of the longer identity 
codes in the signals transmitted from the remote control unit. 
With such a secure reception of the information in the 

35 receiver /regulator unit it is also possible to use more compli- 
cated groups of instructions. 
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Due to this, the invention does not require the use of high 
output power in the signals transmitted from the remote control 
unit and/ or high quality antennas in the receiver /regulator 
units, which would have given a complicated construction. 

5 

According to the invention each receiver/ regulator unit is 
assigned a unique identity code. It is unique in the sense that 
no identity code assigned to one receiver /regulator unit is to 
constitute an identity code for any other receiver/regulator 

10 unit, in particular not within the range of the information- 
bearing signals transmitted from an arbitrary remote control 
unit. It is suitable already in the manufacturing of the 
receiver/regulator units to assign unique identity codes to 
these according to predetermined routines. It is then also an 

15 advantage if the receiver/regulator units are arranged so that 
their identity codes are unchangeable or substantially un- 
changeable. 

It is also advantageous that the signalling between the remote 
20 control unit and the receiver/regulator unit is performed with 
radio frequency electromagnetic radiation. It involves advan- 
tages such as a long range, high deflection and penetration for 
the signal. For the sake of simplicity it is then also advan- 
tageous to use conductors in the electrical circuit as a 
25 receiver antenna for the receiving/regulator units. Such 

conductors give a satisfactory antenna function in combination 
with the employed detection method. 

For remote control of a group of electric equipments, which are 
30 connected to different receiver/ regulator units, it is possible 
according to a development of the invention, to assign, in 
addition to the identity code, to the receiver/regulator units 
a group code to be stored in these receiver/regulator units. 
For simplicity this could be given a form to correspond in a 
35 signalwise way to the identity code. Levels, frequency, and, 

suitably, length (number of bits) are then preferably equal in 
the respective signal. Accordingly it is possible to control 
simultaneously a group of electrical equipments, where 
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applicable, corresponding fully to the treatment of the 
identity code, by means of several receiver /regulator units 
included in said group. The group code is then preferably 
identical to the identity code in one of the receiver/regulator 
5 units serving in the group. Through this storing of groups in 
the receiver/regulator units the demands on the remote control 
units for storing codes are lowered, and they may be given a 
less complicated construction. 

10 In addition to the amplification control performed at the 
reception of data, there is in the receiver /regulator unit 
preferably a continuously active regulation, independent of 
data being received or not. This regulation has a longer term 
function than the regulation performed at data reception, i.e., 

15 the time constants in the regulation algorithms are greater. 

This continuous amplification regulation proceeds in that the 
receiver detects reception of other than correct data 
sequences. When no erroneous data have been received within a 

20 given time period the amplif ication is increased by a small 
step. This goes on, the amplification is increased, until 
erroneous data is beginning to be received. The amplification 
is now so high that noise and disturbances are beginning to be 
significant in the receiver. When the amount of erroneous data 

25 per time unit exceeds a predetermined limit, the amplification 
is decreased by a small step. This goes on until the amount of 
errors per time unit is smaller than the predetermined limit. 



30 



By varying continuously the amplification in this way the 
highest possible amplification for satisfactory data reception 
is always attained in every occasion. 

Other advantageous further developments of the invention are 
mentioned in the other claims. 



35 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows an embodiment of a system according to the 
invention with a remote control unit and receiver/ regulator 
5 units designed in different ways but being functionally 

essentially equal and being mounted in roof and wall outlets 
and a wall terminal box; 

Fig. 2 shows a simplified block diagram of an embodiment of a 
receiver/ regulator unit according to the invention with a 
10 receiver /voltage transforming means, a signal processing means, 
and a regulator means; 

Fig. 3 shows a circuit diagram of the receiver/regulator means 
of fig. 2; 

Fig. 4 A shows graphically an example of the digital signals, 
15 which are present in the signal processing means of fig. 2 and 
are to be sensed and filtered; 

Fig. 4 B shows graphically, in a partial enlargement of fig. 
4 A, an example of the sensing method according to the inven- 
tion used in the signal processing means; 
20 Fig. 5 shows graphically an example of digital information 
transmitted from the remote control unit to the 
receiver /regulator unit of fig. 1. 



25 



30 



DESCRIPTION OF A PREFERRED EMBODIMENT 

The system shown in fig. 1 comprises a remote control unit 1, 
with the aid of which the current to light bulbs 2, 3 or other 
electric equipment is regulated, for example, in a room in a 
building indicated in fig. 1, and receiver/regulator units 4, 
5, 6 receiving control signals and regulating the current to 
the electric light in accordance with information in the 
received signals . 



The receiver /regulator unit 4 is arranged within a housing and 
35 is electrically connected partly to a wall outlet 8 in the 

room, partly to an electric fitting for the light bulb 2 . The 
receiver /regulator unit 6 is arranged within a housing between 
a ceiling outlet 10 in the room and a ceiling electric fitting 
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for the light bulb 3 and is electrically connected partly to 
the wall outlet 10, partly to the fitting for the light bulb 3. 
The receiver/ regulator unit 5 is arranged within a wall 
terminal box 9 and is electrically connected via electrical 
5 cables 7 to a central unit (not shown) in the building, to the 
wall outlet 8, and to the ceiling outlet 10, The electrical 
cables 7 are preferably cables incorporated in a power network 
present in the building with for example a 230 volt voltage. 

10 The remote control unit 1 is movable and provided with an 

antenna and with buttons to be manipulated by an operator who 
wishes to remotely control the light intensity of any of the 
light bulbs 2, 3. When the buttons of the remote control unit 1 
are manipulated in one of a number of predetermined ways it 

15 transmits via the antenna digitally modulated radio signals. 

These signals have a high ability to propagate through the air 
as well as through fixed part of the buildings or movable 
objects therein. 

20 In this embodiment it is utilized that the transmitted radio 
signals give rise to superimposed currents in the cables 7, 
which are in connection with the receiver/regulator units 4, 5, 
6 directly or via an outlet 8, 10. The cables 7 are used as 
antennas for the receiver /regulator units 4, 5, 6. 

25 

The receiver /regulator unit 4, 5, 6 shown in block form in fig. 
2 comprises a receiver /voltage transformer means 15 (which 
shall be described more closely below with references to fig. 
3), a signal processing means 16, a regulator means 17, and a 

30 first and a second conductor to be connected to the 230 volt 

alternating current of the cable 7 . The first conductor is also 
connected to the receiver /voltage transformer means 15 and the 
regulator means 17. The second conductor is also connected to 
the receiver/voltage regulator means 15, the signal processing 

35 means 16, and the regulator means 17. Moreover, the second 

conductor is to be connected to the electrical -equipment, which 
is illustrated in fig. 1 by the light bulbs 2, 3. 
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The receiver/voltage transformer means 15 is further connected 
to the signal processing means 16 through a third, a fourth and 
a fifth conductor supplying the signal processing means 16 with 
5 volt direct current, with signal ground (0 volt), and with a 
signal demodulated in the receiver/voltage transformer means 15 
and containing information received from the remote control 
unit, respectively. 

The signal processing means 16, which includes in itself a 
memory means, not shown, is further connected to the regulator 
means 17 through a sixth conductor supplying the regulator 
means 17 with a control signal derived from the information 
received from the remote control unit. 

The regulator means 17, which may be a triac as a simple form, 
is further to be connected via a seventh conductor to the 
electrical equipment. 

The cable 7, the first conductor, seventh conductor via the 
regulator means 17, the electrical equipment, the second con- 
ductor and, again, the cable 7 form a circuit, which consti- 
tutes part of an electrical circuit, which includes the 
electrical equipment. The current of this electrical circuit, 
and thus for example the light intensity of a light bulb, may 
hereby be regulated by means of the regulator means 17 of the 
receiver /regulator unit. 

From the circuit diagram depicted in fig. 3 of the 
receiver/voltage transformer means 15 (fig, 2) it is evident 
for a person skilled in the art how to obtain, after suitable 
dimensioning of the included electrical components, obtain 
partly preparation for demodulation of the antenna signals 
received from the cable 7, partly voltage transformation from 
the 230 volt alternating current of the cable 7 into a 5 volt 
direct current for the signal processing means. 

According to the circuit diagram the first and the second 
conductor (fig. 2) are connected on the respective sides of a 
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series connection of, in the following order, a diode 21, a 
resistor 22, a resistor 23, and a zener diode 24. The cathodes 
of the diode 21 and the zener diode 24 are turned in the direc- 
tion of the resistor 22 and the resistor 23, respectively. The 
5 interconnected ends of the resistor 23 and the zener diode 24 
are connected via an inductance 25 to one end of a capacitor 
28, a capacitor 30, a capacitor 33, and a resistor 35, as well 
as to the third conductor (fig. 2), which supplies a 5 volt 
direct current. The interconnected ends of the resistor 22 and 

10 the resistor 23 are connected via a capacitor 26 to the second 
conductor (fig. 2), the one end of an inductance 27, a 
capacitor 29, and a capacitor 31. The other end of the induc- 
tance 27 is connected to the other end of the capacitor 28, the 
capacitor 30, and the capacitor 29 as well as to the one end of 

15 a resistor 34, a resistor 38, a capacitor 40, and a capacitor 
41, as well as to the fourth conductor (fig. 2), which consti- 
tutes 0 volt signal ground. The other end of the capacitor 31 
is connected via a resistor 32 to the base of a bipolar NPN 
transistor 37, and to the other ends of the resistor 3 3 and the 

20 resistor 34. The emitter of the transistor 37 is connected to 
the other ends of the resistor 38 and the capacitor 40. The 
collector of the transistor 37 is connected via a parallel 
connection of an inductance 3 6 and a capacitor 39 to the other 
ends of the resistor 35 and the capacitor 41, and gives a 

25 signal, which is prepared for demodulating and which includes 
the information received from the remote control unit 1 (fig. 
1) . Also the demodulation in the receiver /voltage transformer 
means is performed by means of circuits known per se. The 
demodulated signal is output therefrom to the fifth conductor 

30 (fig. 2) . 

For high reception performance of the receiver/voltage trans- 
former means 15 (fig. 2) the signal ground in it may be formed 
as a ground plane for the cable 7 (fig. 1), which works as an 
35 antenna. 

Fig. 4 A shows along a time axis 50 a graphical example of the 
appearance of the demodulated signal (on the fifth conductor of 



BMSDOCID: <WO 9607289 A 1 J_> 



WO 96/07289 PCT/SE95/00970 

10 

fig. 2) , which is obtained from the radio signals transmitted 
from the remote control unit, which radio signals have been 
modulated with the information in digital form. The digital 
demodulated signal includes sections 51 with a high voltage 
5 level (logical 1) and sections 52 with a low voltage level 

(logical 0) . In such sections disturbance sections 53 may occur 
as a result of sources in the surroundings of the remote 
control unit and the receiver/ regulator unit, for example 
switches that generate radio frequency signals. Distortion of 
10 various types may also in this content be regarded as distur- 
bances of the demodulated signal. 

The method for sensing and filtering, used in the signal 
processing means 16 (fig. 2), of the demodulated signal of fig. 

15 4 A, will be apparent from the explanation below as well as 

from an enlarged section shown in fig. 4 B, which is marked on 
the demodulated signal of fig. 4 A, with a high voltage level 
and a number of sections 54, which deviate from this level as a 
result of disturbances. Dashed lines perpendicular to the time 

20 axis for the signal mark a number of sampling points, at which 
the signal processing means senses a bit of the digital signal. 
For example in the sampling points at 52 a logical 0 has been 
sensed and the sampling points 56 a logical 1. The table below 
shows, for the different sample points, which logical level 

25 have been sensed. 

Sampling point SI S2 S3 S4 S5 S6 S7 SB S9 S10 

Sensed logical level 100 1110 10 1 
Majority value 10-1. 0 12 1212 

30 

A majority value is used in performing the filtering in the 
signal processing means according to a majority method known 
per se. Before the sensing of a bit, the majority value is 
zero, then it is added thereto one or minus one when sensing a 
35 high or a low logical level, respectively. If the majority 

value is positive after a completed sampling, as in the table 
above, this means that the logical level of the bit is inter- 
preted as high by the signal processing means. If the end value 
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is negative the logical level of the bit is interpreted as low. 
If the end value is zero the quality of the reception is to be 
regarded as so poor that the information is ignored and no 
alteration of the current in the electrical circuit is per- 
formed by the receiver /regulator unit 4, 5, 6 (fig. 1) . in 
spite of the signal in fig. 4 A and fig. 4 B having a high 
content of disturbances it may thus be detected through the 
majority method described above. 



The final majority value of a sensed bit, which is after a 
sampling +10 or -10 in the ideal case, gives a picture of the 
quality of the reception. The closer the value is to zero the 
lower the quality of the reception. The majority value is used 
by the signal processing means for regulating the amplification 
15 of the digital signal before sensing. This amplification 

preferably takes place in a amplification stage included in the 
signal processing means (fig. 2) for every received signal 
block (see closer description below with references to fig. 5), 
including predetermined number of bits, the signal processing 
20 means forms one mean value for all high bits and one mean value 
for all low bits. By comparing the absolute values of the two 
mean values the signal processing means is able to determine 
whether the amplification of the demodulated signal should be 
maintained, increased, or decreased. 

25 

For example, if the mean value of the high bits are 9 and the 
mean value of the low bits are -3 it is assumed that the 
amplification is too high, since the high level (carrier wave 
on the input) is detected close to perfect while the low level 
(no carrier wave on the input) is strongly disturbed. In this 
case the signal processing means decreases the amplification of 
the demodulated signal and thereby increases the level which 
the disturbances much have in order to be significant. In a 
corresponding way the amplification is increased if, for 
35 example, the mean value of the high bits is 3 and the mean 
value is 3 and the mean value of the low bits is -10. 
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Software algorithms in the signal processing means, which 
control the amplification, aim at obtaining equally great 
absolute values of the mean values for high level and low 
level. In this way the amplification is automatically regulated 
to a suitable level for secure reception. Another, more 
general, way to express the condition for this amplification 
regulation is that regulation takes place for better (logical) 
correspondence in subsequent reception between filtered and 
non-filtered information in the receiver /regulator unit. 

The example shown in fig. 5 of the bit format of the modulated 
signal for the radio signals, transmitted in signal blocks from 
the remote control unit, includes four separate parts: a start 
code 60, an ID code (identity code) 61, a command code (in- 
15 struction) 62, and a check sum (control information) 63. 

Every single block starts with a predetermined start code which 
has the length of four bits. This code is interpreted and 
validity controlled by the signal processing means and is used 

20 for synchronizing the subsequent sensing. After the start code 
a 32 bit ID code follows, which indicates which receiver/regu- 
lator unit that the information in the signal block is intended 
for. After the ID code the command code of 8 bits follows. The 
command code indicates how the receiver/control unit should 

25 change the current in the regulated electrical circuit, for 
example, increasing/decreasing the mean value current to the 
connected lighting. Finally a check sum of 8 bits follows. 

The information transfer takes place as indicated above by the 
30 signal transmitted from the remote control unit, for example at 
433,92 MHz, being modulated in two levels: full signal and no 
signal. Full signal corresponds to high logical level (1) and 
no signal corresponds to low logical level (0) . 

35 When the receiver unit has received, sensed, and filtered a 
complete signal block of 52 bits the signal processing means 
performs checking of the signal block. If any one of the checks 
below indicates that the signal block is erroneous or not 
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intended for this receiver /regulator unit, the reception is 
ended immediately, no command is performed, and reception of a 
new signal block is enabled. 

First it is checked whether the pattern of the start code is 
correct. Subsequently the signal processing means checks if the 
ID code corresponds to the ID code stored in the internal 
memory means in the receiver/regulator unit. If that is the 
case, it is checked whether the command given by the command 
code found among a predetermined set of commands stored in the 
memory means. If that is the case the check sum is finally 
checked. If the checks show that the signal block is correct 
and is intended for this receiver /regulator unit the command 
will be performed. This is done by the signal processing means, 
if indicated by the command, changes its control signal (via 
the sixth conductor in fig. 2) to the regulator means 17 (fig. 
2) . 

A closer description of the information included in the 
respective part of a transmitted signal block is given below. 



The start code always initiates a single block. The start code 
has a length of four bits and should always have the binary 
value 1001, decimally 9. If the start code does not have the 
value 9 the signal block is interpreted as erroneous and should 
be neglected. 

The ID code is the fixed "address" incorporated in the signal 
block for the present receiver/regulator unit 4, 5, 6. The ID 
code has a length of 32 bits. The receiver/regulator unit 
compares the received ID code with its own preprogrammed ID 
code stored in the memory means. 

If the ID codes correspond the signal block is intended for the 
present receiver /regulator unit. If the ID codes do not corre- 
spond the contents of the signal block is ignored. The descrip- 
tion given here for the ID code is applicable in principle also 
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for a group code in case such a code is used in the 
receiver/ regulator unit. 

The command code has a length of 8 bits and includes infor- 
5 mation about which command should be performed by the 

receiver/ regulator unit. The receiver/ regulator unit compares 
the received command with a table stored in the memory means 
containing all of the commands that the receiver /regulator unit 
is able to perform. If the command is not present in the table 
10 no action is taken and the signal block is neglected. 

A detailed description follows below of all the commands used 
in this embodiment. A complete command is always transferred in 
one signal block. This is necessary to avoid problems with the 
15 information transformation in environments with a lot of ; 
disturbances . 



PON 



The command indicates that the receiver /regulator unit 
shall switch on the current to the controlled 230 volt 
20 equipment at the level that the current had before it 

was switched off. That value is stored in the memory 
means. If the current is already switched on the 
receiver/ regulator unit does not perform anything. The 
command does not end PAUINC or PAUDEC commands 
25 possibly going on. 

POFF The command indicates that the receiver /regulator unit 
should switch off the current to the controlled 230 
volt equipment. If the current is already switched off 
the receiver/ regulator unit does not perform anything. 
30 The command ends immediately all PAUINC or PAUDEC 

commands possibly going on. 

The command indicates that the receiver/ regulator unit 
should switch on the current to the controlled 230 
volt equipment at maximum level. If the current is 
35 already switched on the set current is changed to 

maximum level. The command ends immediately all PAUINC 
or PAUDEC commands possibly going on. 



PMAX 
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PMIN The command indicates that the receiver/regulator unit 
should switch on the current to the controlled 230 
volt equipment at minimum level. If the current is 
already switched on the set current is changed to 
minimum level. The command ends immediately all PAUINC 
or PAUDEC commands possibly going on. 

PINC The command indicates that the receiver/ regulator unit 
should increase the current to the controlled 23 0 volt 
equipment with a number of steps indicated by the 
command. The total number of regulating steps is 256. 
If the current is switched of when the PINC command is 
received the current is increased from minimum current 
level with the number of steps indicated in the PINC 
command. If the current reaches maximum level through 
the increase in the PINC command the current stops at 
maximum level after the command has been carried out. 
If the current was already at maximum level before the 
PINC command nothing is changed by the 

receiver/ regulator unit. The commands ends immediately 
PAUINC or PAUDEC commands possibly going on. 

PDEC The command indicates that" the receiver/ regulator unit 
should decrease the current to the controlled 230 volt 
equipment by a number of steps indicated by the 
command. The total number of regulation steps is 256. 
If the current is switched off when the PDEC command 
is received nothing is changed by the 
receiver /regulator unit. If the current reaches mini- 
mum level through the decrease in the PDEC command the 
current stops at minimum level after the command has 
been carried out. If the current was already at mini- 
mum level before the PDEC command the current is 
switched off. The command ends immediately PAUINC or 
PAUDEC commands possibly going on. 

PAUINC The command indicates that the receiver /regulator unit 
should begin to increase automatically at a rate indi- 
cated by the command, the current to the controlled 
230 volt equipment. When the current has reached 
maximum level the increase stops and the command is 
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completed. The command may also be stopped by the 
STOPAU command. If the current was already at maximum 
level before the command nothing is performed by the 
receiver /regulator unit. If the current is switched 
5 off when the PAUINC command is received the current is 

increased from minimum current level. 
PAUDEC The command indicates that the receiver/ regulator unit 
should begin to decrease automatically, at a rate 
indicated by the command, the current to the con- 
10 trolled 230 volt equipment. When the current has 

reached minimum level the current is switched off and 
the command is completed. The command may also be 
stopped by the STOPAU command. If the current was 
already switched off before the command nothing is 
15 performed by the receiver /regulator unit. 

STOPAU The command indicates that the receiver/ regulator unit 
should immediately end a PAUINC or a PAUDEC command 
going on. The automatic current change is ended imme- 
diately and the present current level is maintained. 
20 If no PAUINC or PAUDEC command is active when the 

STOPAU command is received, the receiver /regulator 
unit does not perform anything. 
STOPRE1 The command indicates that the receiver/ regulator unit 
should store in the memory the present current level 
25 as a preset current level 1. If the current to the 

controlled 230 volt equipment is turned off the 
current level 1 is stored as switched off. The command 
does not effect PAUINC or PAUDEC commands possibly 
going on. 

30 STOPRE2 Same as above, but stores preset current level 2. 
STOPRE3 Same as above, but stores preset current level 3. 
STOPRE4 Same as above, but stores preset current level 4. 
STOPRE5 Same as above, but stores preset current level 5. 
RCLPRE1 The command indicates that the receiver /regulator unit 
35 should set the current to the controlled 230 volt 

equipment to the level which has been stored earlier 
in the memory means as current level 1. If no level 
has been stored earlier the current is set at maximum 
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level, which is the factory set value. The command 
ends immediately PAUINC or PAUDEC commands possibly 
going on. 

RCLPRE2 Same as above, but sets the current to preset current 
5 level 2. 

RCLPRE3 Same as above, but sets the current to preset current 
level 3. 

RCLPRE4 Same as above, but sets the current to preset current 
level 4. 

10 RCLPRE5 Same as above, but sets the current to preset current 
level 5. 

The check sum (control information) always ends a signal block 
The check sum has the length of 8 bits and is the sum of the 
15 five preceding bytes (40 bits) of the signal block, the four ID 
code bytes and the command code byte. The check sum is calcu- 
lated by adding these bytes and masking some values over the 
byte limit, 256. The C code line below illustrates how the 
check sum is calculated. 



20 



25 



30 



Ckeck sum = (ID code[0] - ID codefl] + ID code [2] + ID code [3] 
+ Command code) % 256; 

The remote control unit transmits information with a check sum 
according to the above. The receiver /regulator unit calculates 
the check sum for the received information according to the 
above and then compares the result with the received check sum. 
If the values do not correspond the contents of the signal 
block is regarded as erroneous and no command is performed. If 
the values are equal the command which is indicated by the 
command code of the signal block is performed. 



Naturally a variety of engineering developments of the inven- 
tion described herein are possible without departing from the 
35 scope of the invention. For example, the remote control unit 
may be designed as or may be manipulated by a motion detector, 
a light relay, or a timer, the receiver /regulator unit may be' 
designed as a intermediate part with attachment to a light bulb 
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and a socket, for the remote control unit may be arranged 
control, through simple manipulation, groups consisting of 
several receiver, control units, possibly with individual 
current levels. 
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CLAIMS 

1. A method for wireless remote control of at least one 
electronic equipment, which is connected in an electrical 
circuit fed from an electricity distribution network, in a 
system including: 

at least one receiver/regulator unit connected in the same 
electrical circuit as the electrical equipment, 
at least one remote control unit for transmission of 
information by means of radiating electromagnetic signals, 
which include at least a digital signal component to be 
received by the receiver/regulator unit, 
said method, in performing remote control, comprising the steps 
of: 

15 - transmitting, e.g., in accordance with to an operator's 

actions, by means of said remote control unit information 
including at least an identity code, 

receiving in said receiver /regulator unit the transmitted 
information, 

20 - sensing in said receiver/ regulator unit the received 

information and filtering said information for suppressing 
possible disturbances, 

checking in said receiver/regulator unit whether or not the 
identity code included in the filtered information corre- 
25 sponds to an identity code assigned to this receiver/ regu- 

lator unit, and 

in case the identity code included in the filtered infor- 
mation corresponds to the identity code assigned to said 
receiver /regulator unit, altering in said 
30 receiver/regulator unit a current in the electrical circuit 

in which said receiver/regulator unit is connected, 

said method being characterized by the step 

of: 

assigning, prior to performing remote control, said 
35 receiver /regulator unit a unique identity code selected 

from a predetermined group of a very large number of 
possible identity codes. 
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2. A method according to claim 1, wherein the received 
information is represented in said receiver/ regulator unit by a 
signal being a digital bit sequence, said method being 
characterized in that said step of sensing and 

5 filtering the received signal comprises the steps of: 
amplifying the signal, 

filtering the amplified signal according to a majority 
method known per se, in which several sensings are per- 
formed for every bit in the bit sequence, and 
10 - regulating the amplification of the signal, before the 

filtering, towards giving, in the filtering, equal absolute 
values for a mean value of sensings at high levels in the 
bit sequence and a mean value of sensings at low levels in 
the bit sequence, by which secure reception is obtained. 

15 

3. A method according to claim 1 or 2, characte- 
rized in that said unique identity code is a binary 
code of at least sixteen positions. 

20 4. A method according to any one of claims 1-3, 
characterized by 

including also an instruction in the information which is 
transmitted by means of the remote control unit and which 
contains an identity code, and 

25 - altering the current in the electrical circuit, in which 
the receiver/regulator unit is connected, by means of the 
receiver/ regulator unit, in case of correspondence between 
the identity code assigned to this receiver /regulator unit 
and the identity code included in the filtered information, 

30 in a way depending on the instruction included in the 

filtered information. 

5. A method according to any one of claims 1-4, 
characterized by the step of 
35 - assigning in advance to more than one receiver/regulator 

unit a group code intended for dynamic (changeable) storage 
in these receiver /control units, said group code corre- 
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sponding in its form to the identity code, and 
subsequently, when performing remote control, the steps of 
sending by means of the remote control unit information 
including at least one group code, 

receiving in the receiver/regulator units the transmitted 
information, 

sensing and filtering in the receiver /regulator unit for 
suppressing of possible disturbances the received infor- 
mation, 

checking in the receiver/regulator unit whether the group 
code in this receiver/regulator unit corresponds to the 
group code included in the filtered information, 
altering in the receiver/regulator unit, the current in the 
electrical circuit, in which the receiver /regulator unit is 
connected, in case of correspondence between the group code 
stored in this receiver/ regulator unit and the group code 
included in the filtered information. 

A system, particularly for performing a method according 
20 to any of the preceding claims, for wireless remote control of 
at least one electrical equipment, which is connected in an 
electrical circuit fed from an electricity distribution 
network, said system comprising 

at least one receiver/regulator unit connected in the 
25 electrical circuit, in which the electrical equipment is 

connected, 

at least one remote control unit for transmitting infor- 
mation by means of electromagnetic signals to be received 
by the receiver/ regulator unit, wherein 

30 - each receiver /regulator unit comprises a receiver means for 
reception of signals transmitted from the remote control 
unit, a memory means for storing of information, and a 
regulation means for regulating a current in the electrical 
circuit, in which the electrical equipment is connected, 

35 - information, in the form of an identity code, is stored in 
the memory means in each of the receiver/regulator units, 
the remote control unit is operable to transmit signals 
containing information carrying signal blocks, each 
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containing at least a first section indicating at least one 
of the identity codes stored in the memory means of the 
receiver/ regulator units, 

each receiver/regulator unit comprises a signal processing 
5 means arranged partly to sense the received signals and 

check for correspondence between the identity code trans- 
mitted from the remote control unit and the identity code 
stored in the memory means, partly to control, in the case 
of correspondence, the regulating means to alter the 

10 current in the electrical circuit to which the electrical 

equipment is connected, 
- it is further possible to manipulate the remote control 
unit to transmit signals containing information carrying 
signal blocks, each of which also contains at least one 

15 second section indicating at least one instruction, 

at least one signal processing means, which is incorporated 
in the receiver /regulator unit, is further arranged partly 
to interpret said instruction, partly to control the regu- 
lating means to alter the current, depending on the 

20 instruction, in the electrical circuit, to which the 

electrical equipment is connected, 
characterized by 

the identity code stored in the memory means in each of the 
receiver /regulator units, being unique for its respective 

25 receiver /regulator unit, 

signal processing means of the receiver control /units being 
arranged, in order to suppress possible disturbances, to 
filter the received information as well as to adapt an 
amplification of a received signal, which contains said 

30 information, for equally secure reception of high and low 

levels in the received signal. 



7. A system according to claim 6, wherein radio frequency 
electromagnetic signals containing said information are 
35 received, characterized in that a conductor 
included in said electrical circuit is used as a receiving 
antenna . 
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